A Gram-staining-negative, halophilic, facultatively anaerobic, motile, rod-shaped and nitrogenfixing bacterium, designated strain S37 T , was isolated from an artificial oil-spill sediment sample from the coast of Taean, South Korea. Cells grew at 10-37 8C and pH 5.0-9.0, with optimal growth at 28 8C and pH 6.0-8.0. Growth was observed with 1-9 % (w/v) NaCl in marine broth, with optimal growth with 3-5 % NaCl, but no growth was observed in the absence of NaCl. 
The family Vibrionaceae consists of six genera including Vibrio, Photobacterium, Salinivibrio, Grimontia, Enterovibrio and Aliivibrio Baumann & Schubert 1984; Farmer et al., 2005; Mellado et al., 1996; Thompson et al., 2002 Thompson et al., , 2003 Urbanczyk et al., 2007) . Members of the genus Vibrio have been frequently isolated from aquatic environments, including marine coastal water and sediments (Thompson et al., 2004) and are known to live freely as well as associated as symbionts with aquatic animals (Gao et al., 2012) . The members of the genus Vibrio have been grouped into 16 monophyletic clades using multilocus sequence analysis (MLSA) of eight housekeeping genes and 16S rRNA genes (Sawabe et al., 2007 (Sawabe et al., , 2013 . The diazotrophicus clade consists of Vibrio diazotrophicus (Guerinot et al., 1982) , Vibrio natriegens, Vibrio cincinnatiensis (Urdaci et al., 1988) and Vibrio plantisponsor (Rameshkumar et al., 2011) . Diazotrophicus clade vibrios able to fix nitrogen (Rameshkumar & Nair, 2009 ) and we have isolated a novel nitrogen-fixing bacterium designated S37 T and characterized it using a polyphasic taxonomic method.
Strain S37
T was isolated from an artificial oil-spill sediment sample from the coast of Taean, South Korea. To isolate the bacterial strains, 1 % (v/v) sediment sample was inoculated on marine broth in a shaking incubator (150 r.p.m., 28 8C) for 48 h. The enriched culture broth was serially diluted in PBS (pH 7) and a 10 26 dilution was spread on marine agar plates containing 3 % NaCl. Single colonies were selected and reinoculated on marine agar plates. Purified colonies were identified by using partial 16S rRNA sequencing. The reference strains used (V. plantisponsor DSM 21026 T , V. diazotrophicus DSM 2640 T and Vibrio aestuarianus DSM 19606 T ) were obtained from the DSMZ. All type strains were generally cultured in marine broth (Difco) including 3 % NaCl and incubated at 28 8C. Cell morphology and motility of strain S37
T was observed with an inverted microscope (BX-51; Olympus; 61000 magnification), using a one-day-grown culture on MA plates (3 % NaCl) at 28 8C. To observe flagella of strain S37 T , cells were harvested and stained with phosphotungstic acid and then examined using a transmission electron microscope (JEM 1010; JEOL) at an operating voltage of 60-80 kV. The Gram staining was performed according to the classic Gram procedure by using a Gram's reagent kit (Doetsch, 1981) . To examine anaerobic growth, experiments were performed on marine agar with 3 % NaCl at 28 8C in a GasPak anaerobic jar (Becton Dickinson). After incubation for 5 days, strain S37
T grew weakly on marine agar plates with 3 % NaCl. The catalase and oxidase activities were assessed by using 3 % (v/v) H 2 O 2 and 1 % (w/v) tetramethyl p-phenylenediamine, respectively. Growth on different media was examined with thiosulfate/citrate/bile salts/sucrose agar, (TCBS agar; Difco), MA and Tryptic soy agar (TSA, BD Difco, Huankai Co. Ltd, Guangzhou, China) supplemented with 3 % NaCl at 28 8C for 48 h. Hydrolysis of casein, starch and aesculin (Atlas & Parks, 1993) was also investigated and the reactions were read after 5 days. General biochemical characteristics were determined using API 20NE, ID32 GN and API ZYM test strips (bioMérieux) following the instructions of the manufacturer. The temperature range (4-50 8C) and pH range (pH 3.0-11) for growth were examined by growth in marine broth 2216 (Difco) for 3 days (temperatures in the range of 4-10 8C were examined for 10 days). The pH values were adjusted using 1 M HCl (for acid) and 3 M NaOH (for alkali). Growth effects of NaCl concentration were examined with 0-12 % (w/v) NaCl for 3 days at 28 8C; 0 and 1 % NaCl marine broth was prepared manually.
Cells of strain S37
T were Gram-staining-negative, facultatively anaerobic, slightly curved motile rods with a polar flagellum (Fig. S1 available in the online Supplementary Material). The phenotypic characteristics of strain S37 T are given in the species description and the characteristics that differentiate S37
T from other closely related members of the genus Vibrio are listed in Table 1 .
The 16S rRNA gene sequence of strain S37
T was amplified by PCR with two universal bacteria-specific primers (Weisburg et al., 1991) and the reaction mixture was analysed by using an model 3730XL automated DNA sequencing system (Applied Biosystems) at Macrogen (Seoul, Republic of Korea). The 16S rRNA gene sequences were assembled using SeqMan (DNASTAR) and then compared with sequences of type strains obtained from the EzTaxon database (Chun et al., 2007) and GenBank (NCBI). As a result, S37
T was identified as a member of the genus Vibrio and exhibited the highest 16S rRNA gene sequence similarity with V. plantisponsor MSSRF60 T (97.38 %). To analyse the phylogenetic tree, the 16S rRNA gene sequences of S37
T and the most closely related species and outgroup genus were aligned using the multiple sequence alignment program CLUSTAL_X (Thompson et al., 1997) . Phylogenetic tree and evolutionary analyses were reconstructed using MEGA version 5 (Tamura et al., 2011) with three algorithms: neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood with bootstrap values based on 1000 replications (Felsenstein, 1985) . Evolutionary distances were calculated using the algorithm of the Kimura two-parameter model (Kimura, 1984) . The phylogenetic tree reconstructed using the neighbour-joining method ( Fig. 1) indicated that S37
T clustered with other closely related members of the genus Vibrio.
The MLSA was performed using four housekeeping genes, rpoA (RNA polymerase a-subunit), pyrH (uridylate kinase), mreB (rod shaping protein MreB) and gapA (glyceraldehyde-3-phosphate dehydrogenase). These housekeeping genes were amplified by PCR and sequenced as described by Thompson et al. (2005) . The sequences of these genes were compared with the sequences available from GenBank using the BLASTN program. Phylogenetic trees for concatenated sequences of the four housekeeping genes with maximum-likelihood methods confirmed the clustering of strain S37
T and its distinction from closely related species (Figs. 2 and S2). As shown in Fig. 2 , strain S37
T was included with members of the genus Vibrio in close relationship to the species of the diazotrophicus clade.
Strain S37
T is able to fix nitrogen sources and was subsequently tested for the presence of the nitrogenase iron protein gene (nifH) that is usually used as marker of diazotrophic bacteria (Criminger et al., 2007) . The nifH gene of strain S37
T was amplified using the primers nifH F (59-CATGGAAATGGCAGCGG-39) and nifH R (59-TCATACGCGCCTTCCTCTTC-39). The amplicon was confirmed by agarose gel (1.2 %, w/v) electrophoresis. The bands were eluted from agarose gel and sequenced by Macrogen (Seoul, Republic of Korea). The phylogenetic tree was reconstructed as described earlier. The results of the phylogenetic analysis also showed that the nifH sequences of strain S37
T distinctly clustered with members of the diazotrophicus clade (Fig. S3) . The nifH gene sequence of strain S37
T showed high similarity with Vibrio parahaemolyticus and V. cincinnatiensis rather than members of the diazotrophicus clade, possibly due to recombination or horizontal gene transfer (Pascual et al., 2010) .
To analyse cellular fatty acids, S37
T and type strains of related species were grown on 3 % NaCl-supplemented TSA agar at 28 8C until they reached the mid-exponential phase; the fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6). Then fatty acids were analysed by GC (model 6890; Hewlett Packard) and identified by using the TSBA50 database of the Microbial Identification System as described by Sasser (1990) . The cellular fatty acids profiles of strain S37 T together with its closest phylogenetic neighbours are shown in Table 2 . The data show that the major cellular fatty acids are C 16 : 0 , summed feature 3 (C 16 : 1 v7c/ C 16 : 1 v6c) and summed feature 8 (C 18 : 1 v7c/C 18 : 1 v6c). The overall fatty acid composition of strain S37
T was similar to those of the closest relative members of the genus Vibrio.
To examine DNA G+C contents the genomic DNA of strain S37
T was extracted using a commercial genomic DNA extraction kit (Solgent) and analysed by real-time PCR as described by Gonzalez & Saiz-Jimenez (2002) and Moreira et al. (2011) . The G+C content of total DNA in strain S37
T was 41.9 mol%. Relatedness by DNA-DNA hybridization was determined in microplate wells (96-well plate; Nunc) using a fluorometric method (Ezaki et al., 1989 (Table S1 ).
T showed typical morphological characteristics of members of the genus Vibrio, such as being a Gram-staining-negative, facultatively anaerobic and slightly curved motile rod-shaped bacterium with a polar flagellum. Colonies were ivory-yellowish, opaque and circular with entire margins on MA but no growth was observed on TCBS. Although S37
T was not grown on TSA, we confirmed growth of S37 T on TSA with 3 % NaCl. Strain S37 T can be distinguished from the closely related species with respect to the production of cystine arylamidase, a-galactosidase and b-galactosidase and the negative assimilation of citrate, L-histidine, DL-3-hydroxybutryrate and L-proline. The phenotypic characteristics which differentiate the closely related type strains are showed in Table 1 and the DNA-DNA relatedness results (Table S1 ) also support these results. On the basis of phenotypic, chemotaxonomic and phylogenetic characteristics, we suggest assigning strain S37
T as the type strain of a novel species of the genus Vibrio for which the name Vibrio oceanisediminis sp. nov. is proposed. Vibrio oceanisediminis sp. nov.
margins after 2 days at 28 uC on MA with 3 % NaCl. Growth occurs at 10-37 uC (optimum, 28 uC) and pH 5.0-9.0 (optimum, pH 6.0-8.0). The range of salt concentration for growth is 1-9 % NaCl (optimum, 3-5 % Major saturated fatty acids C 12 : 0 3.9 4.9 3.5 4.7 5.0 4.7 C 12 : 0 3-OH 2.1 2.7 1.3 2.8 2.2 2.5 C 14 : 0 3.8 7.9 6.8 4.2 6.1 9. 
